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OPERATIUN OF THREE ELECTRONIC LEAK DETECTORS 

I n t r o d u c t i o n  

E l e c t r o n i c  l e a k  d e t e c t o r s  are  devices  which measure t h e  c u r r e n t  change 
i n  a s p u t t e r  i on  pump o r  a p res su re  gauge caused by a gas en te r ing  .the system. 
through a !leak. The probe gas d i sp l aces  t h e  a i r  pass ing  t h r u  t h e  l e a k  and 
because of t h e  d i f f e r e n t  l e a k  molecular conductance, t h e  i o n i z a t i o n  p r o b a b i l i t y ,  
and t h e  pumping speed of t h e  gas,a change i n  pump (or  gauge) c u r r a n t  i s  r e g i s -  
te red .  The e l e c t r o n i c  l e a k  d e t e c t o r  ampl i f i e s  t h i s  change i n  cu r ren t .  S ince  
d i f f e r e n t  gases  have d i f f e r e n t  conductance, i o n i z a t i o n  and pumping cha rac t e r -  
i s t i c s  it i s  poss ib l e ,  by us ing  two gases  t o  have t h e  l e a k  d e t e c t o r  f i r s t  
read  i n  one d i r e c t i o n  and then i n  t h e  o t h e r  thus  confirming a l e a k  loca t ion .  

Apparatus 

The test  appara tus  i s  shown i n  Fig.  1. The t h r e e  l eak  d e t e c t o r s  t e s t e d  

a) General E lec t r ic ,  model 22HC100, aud ib le  l e a k  de tec to r .  

were : 

b) Ul tek ,  Model 60-412, l e a k  de tec to r .  

c )  Varian,  Model 911-5021, l e a k  d e t e c t o r  i on  pump, power supply combination. 

A l l  of t h e  above u n i t s  are p o r t a b l e  and simply p lug  i n t o  e i t h e r  a s p u t t e r  
i on  pump power supply o r  a gauge power supply. For t h i s  t es t  t h e  Varian and 
Ul t ek  l e a k  d e t e c t o r s  were used wi th  t h e i r  r e s p e c t i v e  ion  pump c o n t r o l s  and 
t h e  General E l e c t r i c  u n i t  w a s  plukged i n t o  a GE co ld  cathode " t r igge r "  gabge 
con t ro l .  

The Varian and t h e  Ul t ek  u n i t s  both d i s p l a y  t h e  c u r r e n t  changes on a meter 
whi le  t h e  GE l e a k  d e t e c t o r  only has  an  audio output .  

Procedure 

With a l l  pumps and gauges ope ra t ing  t h e  base,pcessr tse  w a s  recorded. Then 
a n  a i r  l e a k  w a s  opened r a i s i n g  t h e  system pressure .  Helium, Argon and Carbon 
Dioxide were a l t e r n a t e l y  b led  i n t o  t h e  system through t h e  a i r  leak.  The l e a k  
d e t e c t o r  s i g n a l s  were recorded. 
p re s su res .  

The above procedure w a s  repea ted  f o r  d i f f e r e n t  
A l l  p r e s su res  w e r e  recorded on a Veeco RG-21A ion  gauge c i r c u i t ;  

A 



-2- 

Resu l t s  

I System Probe L.D. S igna l  - Sca le  d e f l e c t i o n  
P r e s s u r e ( t o r r )  Gas GE Ul tek  Varian 
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Discuss ion  

The response t i m e  f o r  t h i s  o r  any type l e a k  d e t e c t o r  is  s t a t e d  as t h e  
t i m e  requi red  f o r  63% of t h e  maximum i n d i c a t i o n  and i s  given as: 

Response t i m e  (sec)  = Volume ( l i ters)  
Pumping speed f o r  gas ( l i ters)  

i n  ques t ion  s ec 

'An a t tempt  was  made t o  measure unknown l eak  rates wi th  t h e  Va:rian l e a k  
d e t e c t o r  and t h e  CVC l e a k  d e t e c t o r  as a re ference .  Three measurements were 
made and are l i s t e d  as follo,ws: 

L 

Leak Rate s t d  cc / sec  He  

T e s t  cvc Varian 

1 2-3  x 6-8  x 10-4 

2 1.8 x lom6  2.9 10-4 

3 2.4 5.2 
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For each of t h e  tests t h e  Varian l e a k  d e t e c t o r  read  c o n s i s t e n t l y  higher  
I by a f a c t o r  of about  200. I do not  t h i n k  t h a t  t h e  above f i g u r e s  should be  

taken  as anything more than an  i n d i c a t i o n  of p o s s i b l e  d i f f e rences  and t h a t  
a more r e f i n e d  t e s t  should be  made i f  more a c c u r a t e  da t a  i s  r equ imd .  

Manufacturer ' s  c l a i m s  on s e n s i t i v i t y  (minimum d e t e c t a b l e  leak)  i s  one 
pe rcen t  of t o t a l  gas load (Q).  S ince  Q = PS, (where P = pres su re  and 
S = pumping speed),  i t  can b e  seen  t h a t  t h e  s e n s i t i v t y  decreases  a t  high 
p res su re  and inc reases  a t  good vacuums. 1 

Conclusion 

A gene ra l  understanding of t h e  e l e c t r o n i c  l e a k  d e t e c t i o n  process  he lps  
i n  i n t e r p r e t i n g  the  r e s u l t s .  
A t  l o w  p res su res  t h e  Ul t ek  s i g n a l  f o r  helium i s  "up" wh i l e  a t  h igher  p re s su res  
i t  i s  reversed.  

This  po in t  can e a s i l y  be seen i n  t h e  tes t  r e s u l t s .  

1 

A rea l  advantage of t h i s  type  l e a k  d e t e c t o r  over t h e  convent ional  mass 
~ 

l 
spectrometer  type  i s  t h a t  no d i r e c t  connect ion t o  t h e  vacuum system i s  requi red .  
Therefore ,  any s p u t t e r  i o n  pumped system can  b e  l e a k  checked a t  any t i m e  with-  
o u t  d i s t u r b i n g  the  system. 
a probe gas e i t h e r  l o c a l l y  o r  remotely. 

A l l  t h a t  i s  r equ i r ed  i s  t o  spray t h e  system wi th  
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FIG. 1 Schematic of Test System 


